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Introduction 

An experimental investigation was completed in the NASA Ames 7- by 1 0-Foot 
Wind Tunnel to study the performance characterics of a ducted fan. The goal of this effort 
is to study the effect of ducted fan geometry and utilize Computational Fluid Dynamics 
(CFD) analysis to provide a baseline for correlation. A 38-inch diameter, 10-inch chord 
duct with a 5-bladed fixed-pitch fan was tested. Duct performance data were obtained in 
hover, vertical climb, and forward flight test conditions . This paper will present a 
description of the test, duct performance results and correlation with CFD predictions. 


Model Description 

The ducted fan shown in Fig. 1 was mounted on a vertical support as a semispan 
model in the 7-by 10-Foot Wind Tunnel. Duct angle of attack was achieved by rotating the 
wind tunnel turntable with a range of 0 to 360 deg. The baseline configuration for this 
study consisted of a 38-inch diameter , 5-bladed fixed-pitch fan, with a 10-in chord duct and 
short control vanes. The 4-inch control vanes were located in the duct exit. The vanes had 
interchangeable 1-inch and 2.25-inch flaps that could be adjusted to ±40 deg of deflection, 
in 10 deg increments. The model was powered by a 125-HP electric motor. 


Test Conditions 

The ducted fan was tested in both axial flow conditions, representing hover and 
vertical flight, and cross-flow conditions, representing cruise (Fig.2). The large size of the 
model relative to the test section meant that the model generated significant flow through the 
tunnel even when the tunnel drive was off. The model was run at ±90 deg angle of attack to 
create different axial flow conditions. At these conditions, the wind tunnel was run at low 
speeds against the flow generated by the model to achieve near-zero and even negative 
inflows. 'For cruise conditions, the model angle of attack was varied between +5 deg and 
-25 deg. Control effectiveness of the flapped vanes was tested in both axial and cross flow 
conditions. The maximum tunnel speed was approximately 135 fps (92 mph); the maximum 
fan speed was approximately 3400 rpm (560 fps tip speed). 

Forces and moments on the ducted fan where acquired from the wind tunnel scale 
system. Motor torque was measured with an instrumented support arm. The duct, fan hub 
centerbody, and one fan blade were tufted for flow visualization. 
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